An in vitro propagation protocol was developed for Mallotus repandus (Willd.) Muell. Arg. (Euphorbiaceae), a potential medicinal plant for antiinflammatory drug development. Nodal segments and shoot tips from 2 month-old appearing shoots were aseptically cultured on solid Murashige and Skoog (MS) basal medium supplemented with three cytokinins alone and in combination with 1-naphthylacetic acid (NAA) to induce shoot formation for 8 weeks. Of the three cytokinins tested (6-benzylaminopurine (BA), isopentenylaminopurine (2iP), and kinetin (Kin)), BA induced shoot development most efficiently. The best shoot regeneration rate (3.36 shoots/response explant) was obtained when the explants were cultured on MS medium supplemented with 4.44 µM BA. Addition of 0.54 µM NAA to the media suppressed shoot induction rate. The regenerated shoots were excised and then cultured on MS medium containing 10.74-53.71 µM NAA for rooting. The best root induction (73.08%) was revealed using MS medium supplemented with 32.23 µM NAA. Regenerated plants were successfully transferred to soil and grown under greenhouse conditions. The stem of the regenerants will be chemically analysed to compare with their mother plants.
INTRODUCTION
Mallotus repandus (Willd.) Muell. Arg., a Euphorbiaceous climber, is found in Thailand, India, Ceylon, Philippines, Malay Islands, China, Australia, and New Caledonia (Hooker, 1885; Ridley, 1924) . In Thailand, it has been traditionally used in a herbal recipe for the relief of muscle pain (Chuakul et al., 2000) . An aqueous extract of the plant showed anti-inflammatory activity (Lin et al., 1992) , while an alcoholic extract exhibited both anti-nociceptive and anti-inflammatory activities. Bergenin was proved to be a pharmacologically active compound for the anti-inflammatory activity (Chiewcherngka and Chaiyatham, 1999) . Thus, Mallotus repandus shows potential for development as an analgesic or anti-inflammatory drug. But its wild crafted source is collected from natural forest areas where trees are being rapidly depleted. Plant tissue culture is an alternative method of commercial propagation and also genetic conservation of many medicinal plants, such as Aconitum carmichaeli Debx. (Hatano et al., 1988) , Croton sublyratus Kurz. (Shibata et al., 1996) , and Maytenus ilicifolia Mart. (Pereira, 1995) . In this paper, an effective method for the in vitro propagation of Mallotus repandus was established.
MATERIALS AND METHODS

Plant Materials
Seeds of Mallotus repandus were collected from Chacheongsao province in Thailand. Subsequently, they were germinated and maintained in soil under greenhouse conditions. 96 water before placement on shoot induction medium.
Shoot Induction
Single-node and shoot tip explants were placed vertically on the shoot induction medium and cultured at (25-27°C) and under 8 hr dark-16 hr light for 8 weeks. Plant growth regulators, such as 6-benzylaminopurine (BA), isopentenylaminopurine (2iP), and kinetin (Kin) were tested to find out the optimum concentrations for shoot induction of the plant. A total number of 20-23 replications for each treatment with 1 explant were inoculated; therefore 20-23 explants per treatment were tested.
Rooting of Regenerated Shoots
After 8 weeks of cultures on the shoot induction medium, regenerated shoots were excised and transferred to medium containing 1-naphthylacetic acid (NAA) for 1 week, then transferred to half-strength MS medium for 4 weeks. A total number of 20-25 replications for each treatment with 1 shoot were inoculated; therefore 20-25 shoots per treatment were tested.
Acclimatization
Regenerated plantlets were transferred to the sand and peat (1:1) potting medium and maintained in a misting system. Survived plants were transferred to pot culture and maintained under greenhouse conditions.
RESULTS AND DISCUSSION
Shoot Induction
Frequency of 2-month old explants responding in BA, 2iP, and Kin treatments were 20-75, 12-50, and 13-100%, respectively (Table 1-3). These variations may be due to the difference among initials plant materials. The maximum shoot induction rate was achieved with the application of 4.44 µM BA (5.10±1.07 shoots/explant) ( Fig. 1A and  4A ). Fig. 1B shows poor response in shoot multiplication when 2iP at 0.49-9.84 µM were added to the medium. The highest shoot induction rate was obtained at the concentration of 19.69 µM (2.25±0.40 shoots/explant). In the Kin experiment, the maximum shoot induction rate was obtained at the concentration of 18.59 µM (2.00±0.70 shoots/explant) (Fig. 1C) .
Addition of 0.54 µM NAA did not improved the shoot induction rate of BA (Fig.  1A) and 2iP (Fig. 1B) . Controversial results were obtained when addition of 0.54 µM NAA to Kin (Fig. 1C) . Fig. 2 shows the frequency of explant responding, shoot multiplication rate, and shoot length, when the explants were incubated on MS supplemented with BA, 2iP, and Kin at the selected concentration, alone or in combination with NAA. Among these three tested cytokinins, BA (4.44 µM), 2iP (19.69 µM), and Kin (18.59 µM), BA treatment gave higher percentage of explant responding than any other ( Fig. 2A) . Furthermore, BA induced the highest shoot induction rate for node and shoot tip explants (3.36±0.60 shoots explant) (Fig. 2B) . It was suggested that BA (4.44 µM) was optimum concentration for shoot induction of the plant.
NAA added to the media slightly induced shoot elongation. The shoot length of regenerated shoots, averaged across all cytokinin treatments or cytokinin and NAA treatments, was 0.47±0.08 and 0.63±0.12 cm per regenerated shoot, respectively (Fig.  2C) .
Rooting of Regenerated Shoots
Regenerated shoots were cultured on MS medium containing various concentrations of NAA (10.74-53.71 µM) for 1 week and transferred to half-strength MS medium for 4 weeks, the maximum frequency (73.08%) was obtained at the concentration of 32.23 µM NAA (Fig. 3A) . However, the higher concentrations (42.97 and 53.71 µM)
Acclimatization
The regenerated plants were transferred to the potting medium consisting of sand and peat (1:1) and maintained in a misting system with 50-70% survival after 4 weeks. Then the survived plants were transferred to pot filled with soil and maintained under greenhouse conditions (Fig. 4C) . The regenerated plants were morphologically indistinguishable from one another.
CONCLUSIONS
An effective method was developed for the in vitro propagation Mallotus repandus was shoot induction of single-node or shoot tip explants on MS medium supplemented with 4.44 µM BA for 8 weeks. Rooting of regenerated shoots on the media containing 32.23 µM NAA for 1 week, followed by half-strength media for 4 weeks were successfully transplanted to pot culture and grown in the green house. 
